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TONG HQP VA NGHIEN CUU CAU TRUC MOT SO
DAN XUAT CUA 1,3-BENZOTHIAZOLE
Ho Xuan Pau’, Tiéu Tuin Kiét,
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1. Dit van dé

1,3-Benzothiazole va cac dan xuét ctia nd dai dién cho mot nhém cac hop
chat di vong ngung tu dugc cic nha hod hoc trén khap thé gidi quan tam va
nghién ciru rat nhidu bai hoat tinh sinh hoc da dang duoc tmg dung nhiéu trong
cong nghiép, nong nghiép va dic biét trong linh vuc y dwoc hoc [1]. Cac dan
Xuat thé & vi tri s6 2 cia benzothiazole c6 tic dung ngan ngira ung thu, chong
khuan lao, chdng nam, chdng ki sinh tring nhu Euglena gracilis, vi khuan Gram
dwong nhu Staphylococcus aureus va Bacillius subtilis, mot vai dan xuat co hoat
tinh giéng nhu auxine va cytokinin trong qué trinh diéu hoa tang truong thyc vat
[2]. Vi vay, chung toi d tién hanh tong hop mot sé hydrazone va ester thom
chtra vong 1,3-benzothiazole.

2. Thwe nghiém

Chung t6i d4 tién hanh tong hop cac hydrazone va ester thom chira vong
benzothiazole theo so dd sau:
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a. Diéu ché cac hydrazone (11, 111) va 2-hydroxybenzothiazole

Cac hydrazone dugc diéu ché bang phan tng ngung tu giita 1,3-
benzothiazol-2-ylthio) acetylhydrazine vadi cac aldehyde thom [3]. Thuc hién
phan g oxy hoa 2-MBT trong mdi trudng kiém manh bang H,0, & 50°C thu
dugc 2-hydroxibenzothiazole [4]

b. Diéu ché cac ester thom (I, 1V)

Phan tg dugc thuc hién trong binh cau 2 ¢4 250 ml ¢6 sir dung may khudy
tir va phéu nho giot. Hon hop phan tmg gdm 8,35g (0,05 mol) 2-MBT hoic 7,559
(0,05 mol) 2-HBT va 8,4 ml (0,06 mol) (C,Hs)sN trong 40 ml CH,Cl,. Sau do6
thém tur ttr 7 ml (0,06 mol) CgHsCOCI trong 20 phlt & 25°C. Hon hgp phan tmg
dugc khuay tiép 10 phat & 25°C. Loc liy phan mudi trang tach ra. Nué6c loc duroc
ria 1an luot voi dung dich HCI lodng 10% va H,0 (thuong thi 3 lan rira d6i véi
mdi dung dich) cho dén khi khong con tinh base (thir bang gidy qui) va dugc 1am
khd véi Na,SO, khan, sau d6 c¢6 quay cho bay bdt dung moi. Chat ran két tinh
xuat hién, loc va két tinh lai trong acetone.

Ph6 hong ngoai (IR) ciia cac hydrazone va ester thom dwoc do & phong
may — Khoa Hoa — Truong Pai hoc Su Pham Tp. HO Chi Minh bang may FTIR
8400S. Phé *H-NMR duoc do tai Vién Hoa hoc thudc Vién Khoa hoc va Cong
nghé Viét Nam.

3. Két qua va thao luan
Mot s6 tinh chét vat 1y cta cac hydrazone va ester thom duoc ghi & Bang 1.

Céu trac cua cac hydrazone va ester thom duoc xac dinh bang phd IR, H-
NMR.

Bang 1: Cong thirec va mdt s6 tinh chit vat 1y cac chit tong hop
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Hinh kim, mau
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Déi v6i cac hydrazone, ching toi phan 1am 2 hop phan, hop phan vong
benzothiazole va hop phan arylidenacetohydrazide dé tién viéc khao sat.

Hop phan vong benzothiazole dugc dic trung boi 2 van sic nhon co cudng
d6 vira cho dén manh, vén thir nhét vao khoang 1427 — 1431 cm™ (dao dong hoa
tri cia vong beozthiazole, van thi hai vao khoang 756 — 758 cm™ (dao dong bién
dang cta 4 nguyén tr H ké nhau ¢ vong benzene).

Hop phan arylidenacetohyrazide c¢6 cac dao dong dic trung nhu dao dong
hoa tri ciia N-H (3182 — 3190 cm™), dao ddng hoa tri cia nhom C=0 amide
(1672 — 1691 cm-1). Hop chét (IT) c6 nhom thé methoxy ddy electron 1am giam
tan s6 ciia nhom C=0, nguoc lai vong pyridine ¢ hiéu tmg rut electron lam ting

tan sO cua nhém C=0.

Béng 2: S6 liéu vé pho IR (KBr) ciia cic hydrazone

v (cm™) & (cm™)
Hop
i’ -H -H
chat | N-H < C-H (no) C=0 | C=CvaC=N <
(thom) thom
1597 154
Il | 3182 | 3059 | 298029352839 | 1672 >971546 756
1427
1606 1502
11 | 3190 | 3088 | 29742939 2835 | 1691 1431 758

Viéc xac dinh cau tric hop chét bang phd hong ngoai chi mang tinh chat
dinh tinh. Vi vay, ching toi d4 tién hanh khao sat thém pho cong huong tir hat
nhan *H-NMR ciing nhu so sanh véi mot sé day hyrazone twong ddng [3]. Tir o,
chung t6i da qui két tin hiéu cta cac proton qua Bang 3.
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Bang 3: Tin hiéu ‘H-NMR ciia cac hydrazone trong dg-DMSO
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Déi véi cac ester thom trén phd IR déu c6 cac van hap thu dic trung cho
cac nhom chiac va cac lién két trong phan tir nhu dao dong ciia vong
benzothyazole (1413-1438 cm™, 754-759 cm™). Pic trung thiy 16 nhit déi voi
cac ester thom la cac dao dong hoa tri cua nhom C=0, ester thom c6 van hép thu
& 1730 cm™ con thioester thom c6 vén hép thy thap hon ¢ 1670 cm™. Bén canh
d6 cac van c¢6 cuong d6 manh trong viing 1120-1280 cm™ 1a dic trung cho dao
dong hoa tri cia nhém CX (CO) cua ester thom (trong do X = S, O).

Béng 4: Vai dir liéu vé phé IR(KBr) ciia cic ester thom

v (cm™) & (cm™)
Hop chit C-H C=Cnom: C=0 CX(CO) C-H
(thom) C=N (thom)
I ( X=S) 3086 1577, 1446, 1672 1201, 1174 | 754, 684
1423
IV(X=0) 3065 1597, 1516, 1732 1288,1265 | 759, 702
1438
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Trén phd cong hudng tir proton caa cac ester thom déu xuét hién cac tin
hiéu dac trung cho do dich chuyén hoa hoc cua cac proton trong phan tir dugc
quy két & Bang 5.

Bing 5: Tin hi¢u ‘H-NMR ciia cac ester thom dwoc do trong dg-CDCl;
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6 ©IS>27X ) X: S (1)
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. | N/ || S (V)
4 (@]
Vi tri 1(X=S) IV(X=0) | Vitri 1(X=S) IV(X=0)
4 [794+793,d, |[795+793,d,| 10 [8.05-8.03 dd, | 7.66+7.62, dd,
%18 %18 5185 41 18 U1
5 [752+7.49,td,|751+748,td,| 11 |755+7.52, m, | 7.66=7.65 m,
18 41 18 41 %)75:85 %1 |%75:8 Y1
6 |7.45+7.42td,|7.41+7.39 td,
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7 | 8.08+8.06,d, |7.85+7.83, td, 5375 91 %375 ‘15
%18 18 41

Trén pho cong hudng tir proton cia cac ester, khi chuyén doi tir thioester
thom sang ester thom, nhin chung cac proton trén vong benzothiazole dich
chuyén vé truong manh hon mét it va tin hiéu cic proton trén vong benzen
(nhém benzoyl) dich chuyén vé truong yéu hon mét chit. Diéu nay cho thay su
xen pha kiéu p-n ciia orbital 3p (nguyén tir S) kém hon 2p (nguyén tir O).

Céc tin hiéu bat thuong thé hién kha rd khi S duoc thay bai O. Thong qua
cac dang cong huong ciia vong thom bezothyazole thi mat do dién tich & vi tri s6
4 tap trung nhiéu hon vi tri s 7 do d6 tin hiéu proton s 7 trong thioester &
truong yéu hon so véi vi tri s 4 (twong ty nhu diy hydrazone chira nhan
benzothyazole). Tuy nhién khi di t6 O thay thé S thi tin hiéu proton s6 7 bi dich
chuyén vé truong manh hon proton sd 4 con tin hiéu proton s6 4 hau nhu thay
d6i rét it, nguyén nhan bai proton sb 4 ¢6 su bul trir giita hai hiéu tng cong hudng
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(p-m) va hiéu tmg cam am(-1) ctua oxy. Trong khi dé proton sé 7 thi yéu té hiéu
mg cam am(-1) quyét dinh.

Ngoai ra hiéu tmg chan bat dang huéng ciia vong thom benzothyazole la
vong benzen (nhdm benzoyl), cong véi nhom C=O lam cho tin hi¢u cta céc
proton 7, 10, 11 c6 sy thay doi bat thuong con proton s6 4 hau nhu thay doi rat it.

4. Kétluan

Chung t6i d4 tong hop duoc 4 hop chat gom 2 hydrazone va 2 ester thom
chira vong bezothiazole ¢6 tiém niang mang hoat tinh sinh hoc cao tuong tu nhur
cac dan xuat thé ¢ vi tri s6 2 ciia vong benzothyazole. Bang viéc phan tich pho
IR, 'H-NMR céu tric cac hop chit dd dugc xéac dinh, tao tién d& mé ra cac hudng
nghién ciru tiép theo tong hop céc ester khac tir hop chat dau 1a 2-MBT va céc
thioester nhu thioester S-benzothyazol-2-yl thiobenzoat chira lién két S-(CO)
dung dé benzoyl hoa bao vé nhom chire khi thyc hién phan tmg véi cac hop chat
tu nhién vén kha nhay cam véi acid choride hay anhydrid acid.
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Tom tit

Tong hop va nghién ciru ciu tric mot s dan xuat hydrazon va ester cua
benzothyazole tir 2-mercaptobenzothyazole (2-MBT). Xéc dinh c4u triic phan tir
bing cac phuong phap do phé IR, *H-NMR.
Abstract

Synthesis and investigate some structures of derivatives of 1.3-
benzothiazole

Some hydrazones and aromatic esters containing benzothiazole ring were
synthesized from pure 2-mercaptobenzothiazole (2-MBT) through condensation,
oxidation and benzoylation reactions. Their structures were elucidated by
spectroscopic methods as IR, *H-NMR.
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